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. Overview
a. Introduction

The NASA Disasters Program promotes the use of Earth observations to improve the
prediction of, preparation for, response to, and recovery from natural and technological disasters
by addressing the research, response and resiliency aspects of DiBgsgpmsoring
application science, the Program advances the readiness of results to enable disaster management
practices, advance damage reduction, and build resiliéNegargeta broadspectrum ohatural
and marAmade disasters including, but not limitedltods, earthquakes, volcanoes, and
landslides as well as combohbazards and cascading impat#hen disasters occur, our
researcheralsobecome providers and distributarsimages, data, and damage assessments.

The Disasters Team and its network of partners and volunteers assist with hazard assessment,
evaluation of severity, and identification of impacts near vulnerable infrastructure, crops, and
lifelines especially imemote areas where observations are sparse to provide guidance for action.

b. DisasterResearchfor 2017

A portfolio of diverse Disast efheseeprgjextasteenh pr o]
from three primary vehicles which include responsesthadted NASA ROSEBisasters

solicitations, Rapid Response and Novel Research in Earth Science (NNRES) solicitations, and
Topical Workshop$Symposia and Conference (TWSC) solicitatidRssults from the first two

areas are detailed in section 2 of this summéEms includes 10 NASA ROSES 2011 A.33

Projects which were completed at the end of 2017. Two 2017 TWSC awards supported

applications workshops for the NASAmMe-Resolved Observatigrof Precipitation structure

and storm Intensity with a Constellation of Smallsats (TROP#28)Cyclone Global

Navigation Satellite System (CYGNSS) Missions.

For 2018, the NASA ROSEBarth Science Applications: Disaster Risk Reduction and Response
Solicitation NNH18ZDA001NDISASTERSwill support new Disaster researcBDetails may be
found at:https://nspires.nasapcom/external/solicitations/summarylinit.do?solld={9CEF8BAC
CBF7-809G51BD-8334579799C8}&path=0pen

c. DisasterResponsdor 2017

The response support area of the Disasters Program functions in a unique way within the Applied
Sciences Program as well as theager NASA community. The response team is comprised of
disaster coordinators who grhysically located atleNASA Centrs across the country. Each

Center has one or more assigned coordinators who work as a single group during disaster
response situamns. The role of each coordinator includes relevant engagement with any person
or group at each center who may be in a position to contribute relevant information or data in a
disasteresponse situation. Fostering widespread relationships both withuidual NASA

Centers as well as in relevant fields is critical. Bringing these relationships and bodies of
knowl edge together across centers promotes an
reach. Ths knowledge is critical totheePo g r a m6é s 8sa eardinsters nust besaware

of all available avenues of collecting data in a short timespan following any particular disaster
situation on a global scal@ he Disasters Program responded to 89 events in CYi&se are

detailed in section 3.
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Figure X. 2017 Hazards that activated the Disasters Program. Hazards type symbolized by color.
d. Disaster Resiliency

In 2017, the NASA Disasters Program began a new focus centered on Communities and Areas at
Intensive Risk (CAIR). Disaster risk reduction and the building of community resilience have
emerged as key priorities of governments, businesses (the insurance sector in particular), and
national and international communities. While the increasing frexyusamd intensity of weather

related hazards share part of the responsibility for this emergence, it is also attributable to the
increased exposure and vulnerability of communities. Factors contributing to this vulnerability

and exposure arise from humaroes, and therefore, may be mitigated by strategic planning.
These are detailed in section 4

e. Disaster Mission Applications

Until a new mission applications paradigm was promulgAfgalied Science FRigram area
managers were assigned as Program Applications (PA) leads with applications development
readiness responsibilities for upcoming NASA Earth Science satellite missions. These were
generally performed by a deputy (DPA). Four NASA Missions have égsigned to the
Disasters Program to dafehese are detailed in section 5

1 The Cyclone Global Navigation Satellite System (CYGNSS) Mislsionched December 15,
2016. Primary Investigator (P1) Christopher Ruf, University of Michigan. DPA John Murray,
NASA LaRC.
1 The NASA ISRO Synthetic Aperture Radar (NISAR) Mission scheduled for launch in 2021.
Pl Paul Rosen, JPL. DPAOsSs Sue Owen and Nat as
1 Time-Resolved Observations of Precipitation structure and storm Intensity with a
Constellation of Smidats (TROPICSMission scheduled for launch in 2022. PI Bill
Blankenship, MIT Lincoln Laboratory. DPA Brad Zavodsky, NASA MSFC.
9 Lidar Surface Topography (LISTTier 3 Decadal Survey mission remains in concept design
phase. DPA David Harding, NASA GSFC.
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II. DisastersResearchProject Portfolio for 2017
f. RealTime Volcanic Cloud Products and Predictions for Aviation Alerts

Volcanic eruptions can inject significant amounts of sulfur dioxide(&@ad particulate matter

(ash) into the atmosphere, posing a substantial risk to aviation safety. NASA volcanic NRT
products from the Aura/OMI and Suomi/NPP/JPSS OMPS UV sensors carréetly accessed

through a NOAA operational volcanic §@sh web site to inform global Volcanic Ash Advisory

Center advisoriesSuch daily volcanic SQVS0O;) maps are automatically
Atmospheric Chemistry Processingsg&m (ACPS) for vicanic regions worldwide
(https://so2.gsfc.nasa.goBoth OMI and OMPS NRT VS£&ata are injected into mudti

satellite European Support to Aviation Control Service (SAG®)://sacs.aeronomie.biihk is

external) OMPS Direct Readout VS@ata also available for local processing by users
worldwide (e.g.http://sampo.fmi.fi/volcanic.htmllink is external)) supported by NASA Direct
Readout Laboratoryds International Pol ar Or bi
https://directreadout.sci.gsfc.nasa.govVhis project acieved an ARL (Applicatios Readiness

Level) of 8 and was given a fumst extension until the end of 2018 to completed transition to
operations and achieve its goal ARL of 9.
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g. Enhancement of the NWS Storm Damage Assessment Toolkit with Earth Remote
Sensing Data
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This Storm Damage Assessmgmbject incorporates Earth remegensing imagery from
NASA/NOAA and commercial satellites into the NOAA/NWS app used in severe
weather damage surveys to complement grdvagked assessments by NWS
meteorologistsThe team has succHslly integrated Earth remetensing products and
demonstrated with partners how the imagery can be of high value for refining tornado
and other damage surveys used by downstream partners and other sciehtisty. 6 v e
built new partnerships within the M@/NWS Training Division, folded their work into
upcoming NWS Directives for the damage survey process, and increased visibility for the
use of remote sensing by participating in committees developirsg&E refinements.
Success has led to other parthgrs with UAF, USGS, and others, and valuable
experience in R20 has spinoff value in Disasters Program collaborations with FEMA and
National GuardFinal reportwasreceived 5/30/201 however, iwas pdated and res
submitted on 10/25/2017 to reflethievingthe project goaARL 9.
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h. Near Real Time Flood Inundation Prediction and Mappanghe World Food
Programme

09/04/2017

This figureillustratesSentinel 1 SAR, antMODIS, GIS(.shp) fileswhich werewidely used by

the media via tis flood observatory projetd illustrate flooding from Harvey (red area in
attached screen shofhe World Food Programme, WFP is the r |ladgéssdisaster response
organization, and the.B. Government is its largest donor ($1.2 billion USD, 2011 obtie

total budget of $3.1 billion). The project is transitioning four NA®#ated flood data products

to operational use by end users, who include a major international geospatial data consortium
(the GeoSUR project, funded by the Development Bankdtin America) and, for disaster
preparedness and response, the World Food Program (WFP). Other end users (the World Bank,
UN FAOQO) are also connected. This project has achieved and ARL of 7, arcbatrextension

has been granted to reach ARL 9 whilgmiing the project with a NASA GEO Flood project
awarded this past fall.
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i. A Remotesensingbased Flood Crop Loss Assessment Service System (RF
CLASS) for Supporting USDA Crop Statistics and Insurance Decision Making

VO - i Normand s Flocd (May 2011)
Location: 20,61 20100, 86,4 14600W

RFCLASS mproves thebjectiveness, timeliness, and accuracy of floeldted
decision making at USDA/NASS and USDA/RMA through a selsed service system
(RFCLASS) using Earth observations from multiple NASA and-N&SA sensorsThe
prototype systens fully integrated antested with USDA. All modulebave been
validated except the crop area product, so-aasi extension has been grante@xplore
substitution of higher fidelity data than MODIS Flood Mapping.

j.  Enhancing Floodplain Management in the Lower Mekong RiveinBasing
NASA Vegetation and Water Cycle Satellite Observations

) Vietnam N
Affected Population Density : A
- = Kilometers
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MODIS observations, together with socioeconomic and historical flooding data, are being
used by regional stakeholders to rapidly identify floods and associated impacts to people
and infrastucture in near redime in the Lower Mekong regioleliveredLand Use

Land Cover (ULC) product forsix of eightbasinsto Mekong River partners. Also

integrated operational flood inundation prodddte project is complete and has obtained

its goal ARL of 8.

k. SAR-VIEWS: SAR Volcano Integrated Early Warning System

Volcanic eruptions are among the most significant hazards to human society,
capable of triggering natural disasters on regional and global scales. Recent
eruptions also indicated their potential terdpt air traffic and cause significant
damage to the global economy. Optical and thermal imagery is currently used to
identify precursor signals, detect eruption plumes/clouds, and map lahars and lava
flows. For many areas, remote sensing is the onlyceafrinformation for
determining a volcano s pexuptive activity and coordinate responses to volcanic
eruptions. However, the presence of clouds and a dependence on solar
illumination are limiting the performance of current systentss project
advancethe accuracy and reliability of volcanic hazard mitigation through the
addition of spaceborne radar to AVO's operational monitoring.

\
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The project has aldolly automated the SARVIEWS production chains for seismic and volcanic
hazards by integratinARVIEWS with the USGS earthquake notification service (ENS) and
the USGS eruption alert systeBAR based early warnirttasthusbeenfully integrated by
USGS,Volcanic Ash Detection, Avoidance, and Preparedness for Transportat@DAPT),
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Inc., and theAlaska Satelliteandhas provided the basis for recently implementing a major
Disaster Community SAR Portal at the Alaska Satellite Facility /NASA SAR DAAC which
greatly expands global scientific and operational use off the data and applicBtiemsogct is
complete ad has obtained its goal ARL of 9

|.  Deformation monitoring of volcanoes in the Caribbean and Latin America using
ALOS-PALSAR and Sentinel interferometry

Pl: Falk Amelung

Multi-sensor SAR data are used for ground deformationitoring of Latin American volcanoes
with the aim of detecting subsurface magma accumulation under active volcanoes (current
emphasis: Ecuador)n addition to analyses of a number of volcanoekiding Cotopaxi and
Guangua Pinchdhis project haalso developed software system for processiagd displaying
Sentinell SAR interferograms in order to expedite researthis project was funded based on a
proposal to th@OSESGEOIM 2010 call fothreeyears starting in 2014 and is being continued
into 2018 with a nacost extension in order to continue student support and further develop
automated processing.
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